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1. An elevator system for a semiconductor boat transfer with horizontality 
automatic control function, the system for a system comprising: 

a boat configured to support a plurality of semiconductor wafer parallel to one 
another, the boat having a base maintained horizontally in the lower part and wafer 
mounted thereon; 

an elevator connected to the boat so as to move the boat up and down; 

a sensing unit for detecting when the boat is in a position in which the wafer in the 
boat lie lanes inclined relative to the horizontality; 

a horizontal control unit placed between the base of the boat and the elevator to tilt 
the base of the boat so as to adjust a distance between the base of the boat and the elevator; 
and 

a control unit for receiving an information of a horizontal state of the boat 
including an orientation of the boat from the sensing unit, and for outputting a control 
signal to the horizontal control unit 

2. The system of claim 1, wherein the horizontal control unit comprises: 
a horizontal control plate fixed on the elevator; 

a plurality of horizontal control driving parts interposed between the base of the 
boat and the horizontal control plate; wherein the horizontal control driving parts are 
movable flexibly up and down to change the distance respective portions of the base of the 
boat and the horizontal control plate to thereby tilt the base of the boat at the respective 
portions thereof; and 

a driving force generating part operative connected to the horizontal control driving 
parts for applying driving force to the horizontal control driving parts so as to drive the 
horizontal driving parts. 

3. The system of claim 2, wherein each of the horizontal control unit 
comprises: 

a set of female threads integral with one of the base of the boat and the horizontal 
control plate; 

a screw threaded to the set of the female thread and extending vertically; and 



a transmission connected to the screw and to the horizontal control driving parts so 
as to transfer an output of the horizontal control driving parts to the screw in a form of a 
rotative driving force that rotates the screw. 

4. The system of claim 3, wherein the transmission comprises at least one gear. 

5. The system of claim 3, wherein the transmission comprises at least one belt 
and one pulley. 

6. The system of claim "3, wherein the transmission comprises at. least one 
chain and one sprocket wheel. 

7. The system of claim 3, wherein the transmission comprises at least one wire 
and one pulley. 

8. The system of claim 3, wherein the driving force generating part comprises a 
DC motor that generates the rotative driving force by receiving a DC power from the 
control unit 

9. The system of claim 3, wherein the driving force generating part comprises 
an AC motor that generates the rotative driving force by receiving an AG power from the 
control unit. 

10. The system of claim 3, wherein the driving force generating part comprises 
a geared motor that generates the rotative driving force by receiving a power from the 
control unit 

11. The system of claim 3, wherein the driving force generating part comprises 
a step motor that generates the rotative driving force by receiving a power from the 
control unit 

12. The system of anyone of claims 8 or 9 wherein the control unit receives the 
information including the horizontal state of the boat from the sensing unit, compares the 
received information with an information already inputted, changes a voltage or. a current 
so as to correct an error between the two informations, and controls the DC motor or the 
AC motor. 



13. The system of claim 11, wherein the control unit receives the information 
including the horizontal state of the boat from the sensing unit, compares the received 
information with an information already inputted, changes the power into a positive pulse 
wave or a negative pulse wave as to correct an error between the two informations, and 
controls the step motor by applying the positive or negative pulse wave to the step motor. 

14. The system of claim 3, wherein the driving force transferring* part is a shaft 
for transferring the rotative driving part. 

15. The system of claim 2, wherein the horizontal control driving part 
comprises: 

a X-axis horizontal control driving part placed beneath the base and to one side of 
the origin of X and Y axes along the X-axis wherein the X-axis horizontal control driving 
part controls the inclination of the base about the Y-axis; and 

a Y-axis horizontal control driving part placed beneath the base and to one side of 
the origin along the Y-axis wherein the Y-axis horizontal control driving part controls the 
inclination of the base about the X-axis. 

16. The system of claim 2, wherein the horizontal control driving part comprises 
a hydraulic pressure cylinder that is shrinlcable or expandable in one direction or both 
directions by receiving a hydraulic pressure from the driving force generating part 

17. The system of claim 2, wherein the horizontal control driving part comprises 
a pneumatic pressure cylinder that is shankable or expandable in one direction or both 
directions by receiving a pneumatic pressure from the driving force generating part. 

18. The system of claim 2, wherein the horizontal control driving part comprises 
a tube that is shrinkable or expandable in one direction or both directions by receiving a 
hydraulic pressure or a pneumatic pressure from the driving force generating part. 

19. The system of any one of claims 16 to 18, wherein the driving force 
generating part is a fluid pump for providing the pneumatic pressure or the hydraulic 
pressure to the horizontal control driving part. 



20. The system of any one of claims 16 to 18, wherein the driving force 
generating part is a fluid transfer pipe for transferring the pneumatic pressure or the 
hydraulic pressure to the horizontal control driving part in accordance with a control of 
the control unit 

21. The system of claim 20, wherein the control unit selectively opens or closes 
the fluid transfer pipe so as to selectively transfer the driving farce generated from the 
driving force generating part to the horizontal control driving part. 

22. The system of claim 1, wherein the sensing unit comprises a level gauge 
disposed on the base of the boat. 

23. The system of claim 1, wherein the sensing unit comprises two pairs of 
photo sensors and light emitting sensors positioned relative to one another such that light 
emitted from one of the light emitting sensors towards the photo sensor associated 
therewith propagates perpendicularly to the light emitted from the other light emitting 
sensor toward the photo sensor associated therewith. 

24. The system of claim 1 wherein the sensing unit comprises a plurality of 
pressure sensors disposed under the base for detecting load of the wafer on the base. 

25. The system of claim 1, wherein the sensing unit comprises a horizontality 
sensor vertically fixed on the base for detecting an horizontality error of the boat. 



87 1 10468 



ELEVATOR SYSTEM FOR BOAT TRANSFER WITH HORIZONTALITY 
AUTOMATIC CONTROL FUNCTION 

Field of the Invention 

The present invention relates to an elevator system 
for boat transfer in semiconductor device fabrication . 
processes, and more particularly, to an elevator system 
for boat transfer with a function to automatically 
control the horizontal state of wafers inside a boat. 

Description of the Related Art 

Generally, a plurality of processes are involved in 
the semiconductor device fabrication, and accordingly, 
various kinds of ' equipments and auxiliary equipments -are 
necessary. 

Among the above processes, a diffusion process is 
directed to provide semiconductor devices with an 
electrical characteristics including steps of the 
formation of an oxide film, and the annealing treatment, 
wherein the surface of the wafer is exposed to the solid 
or the. gas containing boron or phosphorus, etc. under a . 
high temperature condition . 

A furnace* is a piece of the equipments used in the 



diffusion process, and it is composed of a quartz tube 
and a heating chamber for heating the quartz tube. 

As auxiliary equipment in addition to the furnace, 
there are a gas supply unit for supplying refined 
processing gas into a chamber for a predetermined time, 
an elevator for transferring wafers loaded in the boat 
into a furnace while moving up/down, a wafer transfer for 
loading/unloading wafers into the boat, a cassette 
transfer- for transferring the' cassette with wafers 
thereiji into the wafer transfer by cassette, and 
a facility control unit for mechanically controlling the 
above elements. 

The conventional diffusion process system, as shown 
in Fig. 1, comprises a quartz tube 19 designed to protect 
the processing from the surrounding processing 
environment, a heating chamber 18 for heating the quartz 
tube 19, an elevator 17 for loading/unloading wafers 10 
in a boat into the furnace while moving up/down, a wafer 
transfer 13 for loading/unloading the wafers 10 into the 
boat 14, a cassette transfer 12 for transferring the 
cassette 11 with wafers 10 therein into the wafer 
transfer 13 by cassette, and a facility control unit (not 
shown in drawings) for mechanically controlling the above 
elements, and a gas supply unit for injecting various 
kinds of refined gases necessary for each process into- 
each heating chamber. 

In addition, the conventional elevator system for 



the boat transfer comprises a boat 14 moving up/down 
vertically-erected for transferring the wafers 10 mounted 
therein into a heating chamber 18, a base 15 fixed under 
the boat 14 and vertically supporting the boat 14, an 
elevator 17 moving up/down, and a horizontal -control 
plate 16 screw-coupled between the upper plate of the 
elevator 17 and the base 15, and manually controlling the 
horizontality of the base 15. 

As shown in Fig, 2 illustrating the bottom of the 
horizontal-control plate 16, there are four of hexagon 
head bolts 20 which are placed at the point' of each 
direction of a X-Y axis, and the horizontality of the 
wafer 10 is controlled by rotating the hexagon head bolts 
2 0 clockwise or anticlockwise and thereby adjusting the 
inclined angle between the base 15 and the horizontal 
control plate 16, and wing nuts 21 placed on both sides 
of each hexagon head bolt 20 serve to fasten the 
corresponding bolt 2 0 in order to prevent the hexagon 
head bolt 20 from being loose. 

However, in the event that the boat 14, which should 
be erected vertically with right angle against the base 
15, is inclined by various reasons, such as overloading 
or pressure from outer environments, the wafers mounted 
in the boat 14 cannot 'be placed in the horizontal 

aligning state any more thereby ■ resulting in the 

deviation of the wafers,, ill -production of the wafers, 
and the facility damage and the like so that the operator 



periodically makes loose the wing nuts 21 placed on the- 
bottom of the horizontal -control plate 16 so as to rotate 
the each of the hexagon head bolts 20, and adjusts the 
horizontality of the base 15 directly and manually with 
naked eyes .and re-fastens the eight wing nuts 21. 

However, the conventional method is inefficient 
because the operator should control the hexagon head 
bolts repeatedly and directly for himself depending on 
his visual * sight, and the coupling work of the four 
hexagon head bolts and the eight wing nuts is very -time- 
consuming . 

Summary of the Invention 

The present invention is directed to provide an 
elevator system for boat transfer with horizontality 
automatic control function in semiconductor device 
fabrication process, which substantially obviates one or 
more of the problems due to the disadvantages and the 
limitations of the related art. 

One object of the present invention is to provide an 
elevator system for boat transfer with horizontality 
automatic . control function, wherein the elevator can 
automatically adjust the horizontal state of -a boat in 
order to transfer semiconductor wafers loaded in the boat 
in a horizontal state. 



Another object of the present invention is to 
provide an elevator system for boat transfer with 
horizontality automatic control function for preventing 
the wafers from deviating thereby to save the time for 
wafer aligning and improve the wafer quality. 

To achieve these and other advantages and in 
accordance with the purpose of the present invention, as 
embodied and broadly described, the elevator system for 
boat transfer with automatic horizontal control function 
comprises a boat with wafers mounted thereon having 
a base maintained horizontal in the lower part, 
an elevator for loading/unloading the boat into a 
processing chamber; a sensing unit for detecting the 
horizontal state of the boat, a horizontal control unit 
which is placed between the base of the boat and the 
elevator, and maintain the horizontal state of the boat 
by controlling the distance between two of them, and a 
control unit for receiving the information for the 
horizontal state of the boat from the sensing unit, and 
outputting a control signal to the horizontal control 
unit . 

The horizontal control unit comprises a horizontal 
control plate fixed on the upper side of the elevator, 
a plurality of horizontal control driving parts which are 
• placed between the base and the horizontal control plate, 
and flexibly-movable up/down between two of them in order 
to be aligned horizontally so that the inclination' of the 



base is adjusted, and a driving force generating part for 
supplying the driving force to the horizontal control 
driving part. 

The sensing unit comprises a level gauge or two 
pairs of photo sensors and light emitting sensors. The 
sensors and emitting sensors are placed such that the 
incident lights from the emitting sensors are 
perpendicularly crossed each other in the horizontal 
bases, and are installed close to the boat to be 
hor i zont al ly - al igned . 

Meanwhile, the elevator system with horizontality 
automatic control function in semiconductor device 
fabrication process of the present invention, the system 
further comprises a display unit connected to the control 
unit and displaying the horizontal information of the 
boat which is received from the sensing unit, and an 
input unit which is connected to the control unit, 
receives the horizontal align operational work order, 
turns it into order code, and sends it to the control 
unit . 

It is to be understood that both the foregoing 
general description and the following detailed 
description are exemplary and explanatory and are 
intended to provide further explanation of the invention 
as claimed. • 



Brief Description of the Drawings 



In the accompanying drawings : 

Fig. 1 is a schematic representation illustrating 
5 -the operation of the conventional elevator system for 

semiconductor boat transfer ; 

Fig. 2 is a bottom view illustrating the elevator 
system for semiconductor boat transfer of the Fig. 1 ; 
Fig. 3 is a schematic representation illustrating 
10 the operation of the elevator system for semiconductor 

boat transfer according to one embodiment of the present 
invention ; 

Fig. 4 is a schematic view illustrating the elevator 
system with automatic horizontal control function for 
15 semiconductor boat transfer of the Fig. 3 ; and 

Fig. 5 is a bottom view illustrating the horizontal 
control unit of the Fig. 4. 

Detailed Description of the Preferred Embodiments 

. Reference will now be made in detail to the 
20 preferred embodiments of the present invention, examples 

of which are illustrated in the " accompany ing drawings. 

Fig. 3 is a schematic representation illustrating 
the operation of the elevator system for semiconductor . 
boat transfer according to one embodiment of the present 



invention, and Fig. 4 is a schematic view illustrating 
the elevator system with automatic horizontality control 
function for semiconductor boat transfer of the Fig. -3. 

Referring to Fig. 3 and Fig. 4, the elevator system 
for semiconductor boat transfer comprises ; a boat 34 
which is vertically- shaped and made of quartz, and 
transfers a plurality of wafers into a processing chamber 
with the plurality of wafers horizontally mounted 
thereon, and has a base 35 which is disk-shaped and 
horizontally supports the boat 34, an elevator 37 for' ■ 
moving up/down,^ horizontal control plate 36 
horizontally fixed on the elevator 37, a plurality of 
horizontal control driving part 40 which support the boat 
34 and the base 35, and is movable flexibly up/down 
between the bottom of the base 35 and the top of the 
horizontal control plate 36 so as to adjust each distance 
between the two of them in order to control the 
horizontal state of the base 35, a driving force 
generating part 41 for generating the driving force for 
the horizontal control driving part 40 and transferring 
the driving force to the plurality of horizontal control 
driving part 40 by means of driving force transferring 
part, a control unit 44 for receiving the information of 
the horizontal state of the wafers and controlling the 
operation of the horizontal control- driving part -40--, and 
a sensing unit 43 for detecting the horizontal state of 
the base 35 and the wafers thereon and out putting the" 
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information to the control unit 44 . 

The plurality of horizontal control driving part 40 
can be constructed with a X-axis horizontal control 
driving part 40a which is placed on one side of the X- 
axis under the base 35, and controls the inclination of 
the base 35 up and down and a Y-axis horizontal control 
driving part 40b which is placed on one side of the Y- 
axis under the base 35, and controls the inclination of 
the base 35 up and down. 

Various kinds of the horizontal control driving part 
40 can be made such as hydraulic pressure cylinder or 
pneumatic pressure cylinder, or tube which can be 
shrinkable or expandable in one direction or both 
directions on receipt of hydraulic pressure or pneumatic* 
pressure from the driving force generating part. 

In case of using pneumatic pressure or hydraulic 
pressure as the horizontal control driving part, the 
driving force generating part employs a fluid pump to 
provide pneumatic pressure or hydraulic pressure, and a 
fluid transfer pipe is used for transferring the 
hydraulic pressure or the pneumatic pressure to the 
horizontal control driving part in accordance with the 
control of the control unit '44. In addition, the fluid 
transfer pipe is selectively opened/closed in accordance 
•with the opening/closing of the inside- path in .order to 
control the operation of the horizontal control driving 
part, and the pneumatic pressure or the hydraulic 



pressure from the driving force generating part is 
controlled by the control unit 44 selectively- 
transferring the driving force to the cylinder of the 
horizontal control driving part. 

Meanwhile, the horizontal control driving part 40 
is preferably constructed as screw-way elevating device ' 
comprising a female screw part connected to the base 35, 
having a vertically- shaped female screw hole therein, a 
male screw part screw-coupled with the horizontal control 
plate 3 6 through the female screw part, and moving 
up/down rotating clockwise or anticlockwise; and a ' 
transmission for changing the rotative force received 
from the driving force generating part through the 
driving force transferring part into the rotative force 
having a proper rotation number and a proper rotative 
force and transferring it to the male screw part . 

In case of using the screw-way elevating device as 
the horizontal control driving part, the transmission can 
be composed of the combination of at least one 
transmission gear, the combination of a belt and a 
pulley, the combination of chain and sprocket wheel, or 
the combination of wire and pulley, and preferably 
comprises the combination of a plurality of transmission 
gears . 

• - in addition, the driving - force generating part -for 
generating the rotative driving force preferably uses a 
motor 41, and as the- motor 41, there may be introduced a 
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DC motor (Direct Current motor) for generating rotative 
driving force after receiving DC power source from the 
control unit 44 , an AC motor (Alternating Current motor) 
for generating rotative driving force after receiving AC 
power source from the control unit 44, a geared motor 
which generates rotative driving force after receiving 
the power, and generates a proper rotation number and a 
proper rotation force with gear combination equipped 
therein, or a step motor for allowing a precise control 
for the operation after receiving the pulse power source, 
but the step motor is preferably used as the motor 44 for 
precise control . 

The motor 41, as shown in Fig. 5, is constructed by- 
connecting a X-axis motor 41a and a Y-axis motor 41b to 
the X-axis horizontal control driving part 40a and the Y- 
axis horizontal control driving part 40b respectively. 

In addition, the control unit 44 for controlling the 
DC and the AC motor receives the information for the 
horizontal state of the boat from a sensor 43, and 
compares the received data with the data which is already 
input. Then, the control unit 44 changes the voltage or 
the current so as to correct the error between the said 
data, and controls by applying the above power to the DC 
or the AC motor. In case of controlling the step motor, 
the control unit -44 receives the information. for the 
horizontality of the boat from the sensor 43, compares 
the received information with the data already input, 
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changes the power into positive or negative pulse wave so 
as to correct the error between the two data, and 
controls by applying the pulse wave into the step motorj 

A shaft 42 which is rotated with connected to the 
motor 41 serves as the driving force transferring part 
for transferring the rotative driving force to the male 
screw part of the horizontal control driving part 40. In 
addition, two pairs of photo sensors and the light 
emitting sensors are horizontally installed hear to the 
base 35 or wafer 10 such that the light from the sensors 
and the emitting sensors are crossed perpendicularly each 
other in order to detect the inclined angle of the base 
35 or the wafer 10, that is, the error of the horizontal 
state of the base 35 or the wafer 10 is detected by the 
above photo sensor. Or, a plurality of pressure sensors 
are placed under the base 35 and detects each loading 
pressure of the loaded wafers 10. .Or, a horizontal ity 
sensor can be provided to detect the horizontality error 
of the base 35 or the wafer 10, which is installed 
vertically- fixed on the base 35, and detects the gravity 
direction by providing contact sensors or pressure 
sensors around the gravity pendulum equipped thereinside 
Or, a level gauge can be provided on the base 35. 

In addition, \a display unit is provided with 
connected with the control unit 44 in order to display., 
the received information for the horizontal state of the 
base 35 or the wafer 10 from the sensor 43, and an input 
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unit is provided with connected with the control unit 44 
in order to receive the horizontal alignment operation 
order , convert it into .order code, and transfer it into 
the control unit 44 . 

Therefore, an operator can check the horizontal 
alignment state of the base 35 or the wafer 10 through 
the display unit . In case of non-horizontal alignment 
state , the order from the operator is input into the 
control unit 44 through the input unit. The control unit 
44 analyzes horizontality information data of XY-axis 
based on the data received from the sensor 43, and the 
motor which is connected to the horizontal control 
driving part through the shaft, is controlled so as to 
horizontally align the base or the wafer. 

In addition, the horizontal alignment work is 
periodically repeated according to the program inside the 
control unit 44, and in case, is performed by steps 
according to the order of the operator. 

The elevator system for boat transfer with 
horizontality automatic control function according to the 
present invention, the elevator system makes the wafers 
on the boat to be horizontally aligned by detecting the 
inclination of the boat and automatically controlling the 
horizontality of the wafers .so that the operation time 
and efforts are saved and the deviation of the- wafers are 
prevented thereby producing a high quality of wafers. 

Still further, while the present invention has been 
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described in detail, it should be understood that various 
changes, substitutions and alterations can be made hereto 
without departing from the spirit and scope of the 
invention as defined by the appended claims. 
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What i3 claimed is 



1. An elevator system for a semiconductor boat 
transfer with horizontality automatic control function, 
the system comprising : 

a boat having a base maintained horizontally in the 
lower part and wafers mounted thereon ; 

an. elevator for loading/unloading the boat into a 
processing chamber ; 

a sensing -unit for detecting the horizontal state of 
the boat ; 

a horizontal control unit which is placed between 
the base of the boat and the elevator, and maintain the 
horizontal state of the boat by controlling the distance 
between two of them ; and 

a control unit for receiving the information for the 
horizontal state of the boat from the sensing unit, and 
outputting a control signal to the horizontal control 
unit • 

2. The elevator system of claim 1, wherein the 
horizontal cont.rol unit comprises : 

a horizontal control plate fixed on the elevator ; 

a plurality of horizontal control driving £>arts 
which are placed between the base and the horizontal 
control plate, and movable flexibly up/down between two 
of them so as to be horizontally aligned with the 
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horizontal control plate so that the inclination of the 
base is adjusted ; and 

a driving force generating part for supplying the 
driving force to the horizontal control driving part. 

3. The elevator system of claim 2, wherein the 
horizontal control driving part comprises : 

a female screw part having a vertically-shaped 
female screw hole therein, and connected to the base ; 

a male screw part screw- coupled with the horizontal 
control plate through the female screw part, and moving 
up/down rotating clockwise or anticlockwise ; and 

a transmission for changing the rotative driving 
force received from the driving force generating part 
through the driving force transferring part into the 
rotative driving force having a proper rotation number 
and a proper rotation force and transferring it to the 
male screw part . 

4 . The elevator system of claim 3 , wherein the 
transmission is composed of the combination of at least 

■one transmission gear. 

5. The elevator system of claims, wherein the 
transmission comprises the combination of at least- one 
belt and one pulley. 



16 



6. The elevator system of claim 3, wherein the 
transmission comprises the combination of at least one 
chain and one sprocket wheel . 

7. The elevator system of claim 3, wherein the 
transmission comprises the combination of at least one 
wire and one pulley. 

8. The elevator system of claim 3, wherein the 
driving force generating part comprises a DC motor 
(Direct Current motor) for generating rotative driving 
force by receiving DC power source from the control unit . 

9. The elevator system of claim 3, wherein the 
driving force generating part comprises an AC motor 
(Alternating Current motor) for generating rotative 
driving force by receiving AC power source from the 
control unit . 

10. The elevator system of claim 3, wherein the 
driving force generating part comprises a geared motor 
which generates rotative driving force by receiving the 
power from the control unit, and generates a proper 
rotation number and a proper rotation force with gear 
combination equipped- therein. 

11. The elevator system of claim 3, wherein the 
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driving force generating part is a step motor for 
allowing a precise control for the operation by receiving 
the pulse power source. 

12. The elevator system in any of claim 8 to 10, 
wherein the control unit receives the information for the 
horizontal state of the boat from the sensing unit, 
compares the received data with the data which is already, 
inputted, changes the voltage or the current so as to 
correct the error between the two data, and controls by 
applying the above power to the DC or the AC motor. 

13. The elevator system of claim 11, wherein the 
control unit receives* the information for Jthe horizontal 
state of the boat from the sensing unit, compares the 
received information with the data already inputted, 
changes the power into positive or negative pulse wave so 
as to correct the error between the two data, and 
controls by applying the pulse wave into the step motor. 

14. The elevator system of claim 3, wherein the 
driving force transferring "part is a shaft for 
transferring rotative driving force. 

•- • 15. The elevator system of claim 2 or claim 3, 
wherein the horizontal control driving part comprises ; 
a X-axis horizontal control driving part which is 
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placed on one side of the X-axis under the base and 
controls the inclination of the base up and down and 

a Y-axis horizontal control driving part which is 
placed on one side of the Y-axis under the base and 
controls the inclination of the base up and down. 

16. The elevator system of claim 2, wherein the 
horizontal control driving part comprises a hydraulic 
pressure cylinder which can be shrinkable or expandable 
in one direction or both directions on receipt of 
hydraulic pressure from the driving force generating 
part . 

17. The elevator system of claim 2, wherein the 
horizontal control driving part comprises a pneumatic 
pressure cylinder which can be shrinkable or expandable 
in one direction or both directions on receipt of 
pneumatic pressure from the driving force generating 
part . 

18. The elevator system of claim 2,. wherein the 
horizontal control- driving part comprises a tube which 
can be shrinkable or expandable in one direction or both 
directions on receipt of hydraulic pressure or pneumatic 
pressure from the driving force generating part . 

19. The elevator system in any of claim 16 to 18, 
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wherein the driving force generating part is a fluid pump " 
to provide pneumatic pressure or hydraulic pressure, 

20. The elevator system in any of claim 16 to 18, 
wherein the driving force transferring part is a fluid 
transfer pipe for transferring the hydraulic pressure or 
the pneumatic pressure to the horizontal Control driving 
part in accordance with the control of the control unit 

21. The elevator system of claim 20, wherein 
the control unit selectively opens/closes the fluid 
transfer pipe connected to inside path in accordance with 
the opening/closing of the inside path of the fluid 
transfer pipe in order to selectively transfer the 
driving force of the driving force generating part to the 
cylinder of the horizontal control driving part. 

22. The elevator system of claim 1, wherein the' 
sensing unit comprises a level gauge installed on the 
base . 

-23. The elevator system of claim 1, the sensing unit 
comprising two pairs of photo sensors and light emitting 
sensors, wherein the photo sensors and the light emitting 
sensors are placed such that the incident- lights from the- 
emitting sensors are perpendicularly crossed each other 
in the horizontal bases, and are installed close to the 



boat to be horizontally-aligned in order to detect 
horizontality errors. 

24. The elevator system of claim 1, wherein the 
sensing unit comprises a plurality of pressure sensors 
which are placed under the base and detect each loading 
pressure of the loaded wafers. 

25i The elevator system of claim 1, wherein the 
sensing unit comprises a horizontality sensor to detect 
the horizontality error of the boat, which is installed 
vertically- fixed on the base and detects the gravity 
direction by providing contact sensors or pressure 
sensors around the gravity pendulum equipped thereinside. 

26. The elevator system of claim 1, further 
comprising a display unit connected to the control unit 
and displaying the* horizontal information of the boat 
which is received from the sensing unit. 

27. The elevator system of . claim 1, further 
comprising an input unit which is connected to the 
control unit, receives the horizontal alignment operation 
order, turns it into order code, and sends it to the 
control unit . 

28. The elevator system of claim 1, wherein the 
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control unit periodically repeatedly receives the 
information for the horizontal state of the boat from the 
sensing unit by the program inside the control unit, and 
applies the control signal to the horizontal control 
unit . 
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Abstract of the Disclosure 

There is provided an elevator system for boat 
transfer with horizontality automatic control function 
for automatically adjusting the horizontal state of the 
boat in the semiconductor devices fabrication processes, 
wherein the time for horizontal alignment operation is 
saved, and the deviation of the wafers is prevented. 
The elevator system comprises : a boat having a base 
maintained horizontally in the lower part and wafers 
mounted thereon ; an elevator for loading/unloading the 
boat into a processing chamber ; a sensing unit for 
detecting the horizontal state of the boat ; a horizontal 
control unit which is placed between the base of the boat 
and the elevator, and maintain the horizontal state of 
the boat by controlling the distance between two of them 
; and a control unit for receiving the information for 
the horizontal state of the boat from the sensing unit, 
and outputting a control signal to the horizontal control 
unit . 
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FIG. 1 
(PRIOR ART) 
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FIG. 2 
(PRIOR ART) 
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FIG. 4 




